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Figure 1, Sequence of C. pneumoniae ATP-binding cassette 
gene 

acttcccccc tgctaaacta tgctcagata atgctgctat gattgcaggt ctagggggag 60 

aaaattttca aaaaaactct agtattccgg aaattcgtat atg cgc aag ata tea 115 

Met Arg Lys lie Ser 
1 5 

gtg gga ate tgt ate acc att etc ctt age etc tec gta gtc etc caa 163 
Val Gly lie Cys lie Thr lie Leu Leu Ser Leu Ser Val Val Leu Gin 
10 15 20 

ggc tgc aag gag tec agt eac tee tet aea tet egg gga gaa etc get 211 
Gly Cys Lys Glu Ser Ser His Ser Ser Thr Ser Arg Gly Glu Leu Ala 
25 30 35 

att aat ata aga gat gaa cec cgt tet tta gat eca aga caa gtg cga 259 
lie Asn lie Arg Asp Glu Pro Arg Ser Leu Asp Pro Arg Gin Val Arg 
40 45 50 

ctt ctt tea gaa ate age ctt gtc aaa cat ate tat gag gga tta gtt 307 
Leu Leu Ser Glu lie Ser Leu Val Lys His lie Tyr Glu Gly Leu Val 
55 60 65 

caa gaa aat aat ctt tea gga aat ata gag ect get ctt gca gaa gac 355 
Gin Glu Asn Asn Leu Ser Gly Asn lie Glu Pro Ala Leu Ala Glu Asp 
70 75 80 85 

tae tet ctt tec teg gac gga etc act tat act ttt aaa ctg aaa tea 4 03 
Tyr Ser Leu Ser Ser Asp Gly Leu Thr Tyr Thr Phe Lys Leu Lys Ser 
90 95 100 

get ttt tgg agt aat ggc gac eee tta aea get gaa gac ttt ata gaa 451 
Ala Phe Trp Ser Asn Gly Asp Pro Leu Thr Ala Glu Asp Phe He Glu 
105 110 115 

tet tgg aaa caa gta get act caa gaa gtc tea gga ate tat get ttt 499 
Ser Trp Lys Gin Val Ala Thr Gin Glu Val Ser Gly He Tyr Ala Phe 
120 125 130 

gee ttg aat eca att aaa aat gta cga aag ate caa gag gga cae etc 547 
Ala Leu Asn Pro He Lys Asn Val Arg Lys lie Gin Glu Gly His Leu 
135 140 145 

tec ata gac cat ttt gga gtg cac tet cct aat gaa tet aea ctt gtt 595 
Ser lie Asp His Phe Gly Val His Ser Pro Asn Glu Ser Thr Leu Val 
150 155 160 165 



gtt acc ctg gaa tec eca acc teg eat tte tta aaa ctt tta get ctt 
Val Thr Leu Glu Ser Pro Thr Ser His Phe Leu Lys Leu Leu Ala Leu 
170 175 180 
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Figure 1 Cont . 

cca gtc ttt ttc ccc gtt cat aaa tct caa aga acc ctg caa tec aaa 

Pro Val Phe Phe Pro Val His Lys Ser Gin Arg Thr Leu Gin Ser Lys 
185 190 195 



tta gca tea gcc tta gat aag gaa get ctt gtc tea act ata ttc tta 
Leu Ala Ser Ala Leu Asp Lys Glu Ala Leu Val Ser Thr lie Phe Leu 
310 315 320 325 



691 



835 



883 



tct eta cct ata gca age gga get ttc tat cct aaa aat ate aaa caa 739 
Ser Leu Pro lie Ala Ser Gly Ala Phe Tyr Pro Lys Asn lie Lys Gin 
200 205 210 

aaa caa tgg ata aaa etc tea aaa aac cct cac tac tat aat caa agt 7 87 
Lys Gin Trp lie Lys Leu Ser Lys Asn Pro His Tyr Tyr Asn Gin Ser 
215 220 225 

cag gtg gaa act aaa acg att aeg att cae ttc att ccc gat gca aac 
Gin Val Glu Thr Lys Thr lie Thr lie His Phe lie Pro Asp Ala Asn 
230 235 240 245 

aca gca gca aaa eta ttt aat cag gga aaa etc aat tgg caa gga cct 
Thr Ala Ala Lys Leu Phe Asn Gin Gly Lys Leu Asn Trp Gin Gly Pro 
250 255 260 

cct tgg gga gaa cge att cct caa gaa acc eta tee aat tta cag tct 931 
Pro Trp Gly Glu Arg lie Pro Gin Glu Thr Leu Ser Asn Leu Gin Ser 
265 270 275 

aag ggg cac tta cac tct ttt gat gtc gca gga acc tea tgg etc ace 97 9 
Lys Gly His Leu His Ser Phe Asp Val Ala Gly Thr Ser Trp Leu Thr 
280 285 290 

ttc aat ate aat aaa ttc ccc etc aac aat atg aag ctt aga gaa gee 1027 
Phe Asn lie Asn Lys Phe Pro Leu Asn Asn Met Lys Leu Arg GIU Ala 
295 300 305 



1075 



ggc egt gca aaa act gee gat eat etc eta cct aca aat att cat age 1123 
Gly Arg Ala Lys Thr Ala Asp His Leu Leu Pro Thr Asn lie His Ser 
330 335 340 

tat ccc gaa cat caa aaa caa gag atg gca caa cgc caa get tac get 1171 
Tyr Pro Glu His Gin Lys Gin Glu Met Ala Gin Arg Gin Ala Tyr Ala 
345 350 355 

aaa aaa etc ttt aaa gaa get tta gaa gaa etc caa ate act get aaa 1219 
Lys Lys Leu Phe Lys Glu Ala Leu Glu Glu Leu Gin lie Thr Ala Lys 
360 365 370 



gat etc gaa cat ctt aat ctt ate ttt ccc gtt tec teg tea gca agt 
Asp Leu Glu His Leu Asn Leu lie Phe Pro Val Ser Ser Ser Ala Ser 
375 380 385 
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Figure 1 Cont . 



tct tta eta gtc caa ctt ata cga gaa cag tgg aaa gaa agt tta ggg 1315 
Ser Leu Leu Val Gin Leu lie Arg Glu Gin Trp Lys Glu Ser Leu Gly 
390 395 400 405 

ttc get ate cct att gtc gga aag gaa ttt get ctt etc caa gea gac 1363 
Phe Ala lie Pro lie Val Gly Lys Glu Phe Ala Leu Leu Gin Ala Asp 
410 415 420 

eta tct tea ggg aac ttc tct tta get aca gga gga tgg ttc gca gac 1411 
Leu Ser Ser Gly Asn Phe Ser Leu Ala Thr Gly Gly Trp Phe Ala Asp 
425 430 435 

ttt get gat cct atg gca ttt eta aeg ate ttt get tat cea tea gga 14 59 
Phe Ala Asp Pro Met Ala Phe Leu Thr lie Phe Ala Tyr Pro Ser Gly 
440 445 450 

gtt cct cct tat gca ate aac cat aag gac ttc eta gaa att eta caa 1507 
Val Pro Pro Tyr Ala lie Asn His Lys Asp Phe Leu Glu lie Leu Gin 
455 460 465 

aac ata gaa caa gag caa gat cac caa aaa cgc teg gaa tta gtg teg 1555 
Asn lie Glu Gin Glu Gin Asp His Gin Lys Arg Ser Glu Leu Val Ser 
470 475 480 485 

caa get tct ctt tac eta gag ace ttt cat att att gag ccg ate tac 1603 
Gin Ala Ser Leu Tyr Leu Glu Thr Phe His lie lie Glu Pro lie Tyr 
490 495 500 

cac gac gca ttt caa ttt get atg aat aaa aaa ctt tct aat eta gga 1651 
His Asp Ala Phe Gin Phe Ala Met Asn Lys Lys Leu Ser Asn Leii Gly 
505 510 515 

gtc tea cea aca gga gtt gtg gac ttc cgt tat get aag gaa aat 1696 
Val Ser Pro Thr Gly Val Val Asp Phe Arg Tyr Ala Lys Glu Asn 
520 525 530 



tagcaectet tttaatcteg eaaacttgte aagaactgaa tettatacta aactgggtge 1756 
ctttgtggea cctcgtttcc ttetgaetgc tettctctet eta 1799 
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Hhal Tfil 
Fspl I EcoRV TspRI 



Figure 2. Restriction enzyme analysis of the C. pneumoniae 
ATP-binding cassette gene 

BseMII CviRI 
Hpyl88IX BspMI! HaelV 
Ddel I Fnu4HI I i Hin4I 
Bbvl 1 j Tsel 1 1 I Mwol 1 Bf al 
11! ill! II I 
ACTTCCCCCCTGCTAAACTATGCTCAGATAATGCTGCTATGATTGCAGGTCTAGGGGGAG 
1 + + + -f. + + 60 

TGAAGGGGGGACGATTTGATACGAGTCTATTACGACGATACTAACGTCCAGATCCCCCTC 

Apol 
Tsp509I 
Hpyl78III 

XmnI Mspl 
Apol I BsaWI I 

Tsp509I I Bfal Kpn2I | 

! I IN 
AAAATTTTCAAAAAAACTCTAGTATTCCGGAAATTCGTATATGCGCAAGATATCAGTGGG 

61 + + + + + ^ 120 

TTTTAAAAGTTTTTTTGAGATCATAAGGCCTTTAAGCATATACGCGTTCTATAGTCACCC 

CviRI Maelll 
Mnll! Tsp45I 
Fnu4HI 1 1 BspGI 
CviJI BsaJI i I 1 BsrI 

BpulOI 1 Mnll ICviJIMI BseRI I 

HphI Ddel t Bbvl \ Styl TsellliHinfl I ! 

I i I i i t 1! M ' I [ i 

AATCTGTATCACCATTCTCCTTAGCCTCTCCGTAGTCCTCCAAGGCTGCAAGGAGTCCAG 

121 + + + + + + 180 

TTAGACATAGTGGTAAGAGGAATCGGAGAGGCATCAGGAGGTTCCGACGTTCCTCAGGTC 

Sthl32I 
Alwl I 

Sthl32l Mnll Msel Cjel 1 

Plel I Aval! Vspl BscGI 1 I 

I } I I i ill 
TCACTCCTCTACATCTCGGGGAGAACTCGCTATTAATATAAGAGATGAACCCCGTTCTTT 

AGTGAGGAGATGTAGAGCCCCTCTTGAGCGATAATTATATTCTCTACTTGGGGCAAGAAA 

Dpnl 

BstYI I Cjel MslI 

SauSAI I Hpyl88IX | CviJI Mnll ITthlllll 

II ill III 
AGATCCAAGACAAGTGCGACTTCTTTCAGAAATCAGCCTTGTCAAACATATCTATGAGGG 

241 + + + + + + 300 

TCTAGGTTCTGTTCACGCTGAAGAAAGTCTTTAGTCGGAACAGTTTGTATAGATACTCCC 
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Figure 2 Cont. 

Cac8I 

Hpyl78III Hpyl78III CviJI | CviRI Bbsl 

I I III! 

ATTAGTTCAAGAAAATAATCTTTCAGGAAATATAGAGCCTGCTCTTGCAGAAGACTACTC 

301 + + + + + + 360 

TAATCAAGTTCTTTTATTAGAAAGTCCTTTATATCTCGGACGAGAACGTCTTCTGATGAG 

HpylSBIX 
Plel I 

BsaJI i I Mnll Dral Alul 

MboII I MHinfll Msell CviJI 

I I I I il II I 

TCTTTCCTCGGACGGACTCACTTATACTTTTAAACTGAAATCAGCTTTTTGGAGTAATGG 

361 + + + + + + 420 

AGAAAGGAGCCTGCCTGAGTGAATATGAAAATTTGACTTTAGTCGAAAAACCTCATTACC 

Aiul Hpyl78III 
CviJI Hinfl Smll 1 

MspAlI MboII Bce83I Alul I I 

SimI Msel PvuII Bbsl Tfil Eco57I CviJI ! I 

III III III' 

CGACCCCTTAACAGCTGAAGACTTTATAGAATCTTGGAAACAAGTAGCTACTCAAGAAGT 

421 + + + + + + 480 

GCTGGGGAATTGTCGACTTCTGAAATATCTTAGAACCTTTGTTCATCGATGAGTTCTTCA 

Dpnl 

Hinfl Mnll i 

Tfil Msel BstYI I 

BsmAI I Tsp509I I Sau3AI 1 

Hpyl78III| I Hinfl | | Alwl I! 

Ddel I I I BseMII Tfil i I Rsal | I ! 

I I! 1 I ill MM 

CTCAGGAATCTATGCTTTTGCCTTGAATCCAATTAAAAATGTACGAAAGATCCAAGAGGG 

481 + + + + + + 540 

GAGTCCTTAGATACGAAAACGGAACTTAGGTTAATTTTTACATGCTTTCTAGGTTCTCCC 

BseSI 
BsiHKAI 
Bspl286I 

CviRI I BsaJI 
Mnll MjalV | Hinfl EcoRII 

BsmFI I ApaLI | | Tfil Maelll I 

II ill I II 

ACACCTCTCCATAGACCATTTTGGAGTGCACTCTCCTAATGAATCTACACTTGTTGTTAC 

541 + + + 4- -I- + 600 

TGTGGAGAGGTATCTGGTAAAACCTCACGTGAGAGGATTACTTAGATGTGAACAACAATG 
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Figure 2 Cont . 



Alul 

Hinfl CviJI Earl 

Tfil Msel CjePI ! Sapl 

ScrFI I Mnll! MboII | ! BsrI | BscGI 

II I { I 1 i ) I i 

CCTGGAATCCCCAACCTCGCATTTCTTAAAACTTTTAGCTCTTCCAGTCTTTTTCCCCGT 

601 + + + + + + 660 

GGACCTTAGGGGTTGGAGCGTAAAGAATTTTGAAAATCGAGAAGGTCAGAAAAAGGGGCA 

Alul 
CviJI 
Mwol i 
AciX t I 

Sthl32I CjePI CviRI Sfcl Cac8I | | 1 

I j 1 1 t 1 I I 
TCATAAATCTCAAAGAACCCTGCAATCCAAATCTCTACCTATAGCAAGCGGAGCTTTCTA 

661 + + + + + + 720 

AGTATTTAGAGTTTCTTGGGACGTTAGGTTTAGAGATGGATATCGTTCGCCTCGAAAGAT 

Tthlllll Mnll 

i ! " 

TCCTAAAAATATCAAACTWU^CAATGGATAAAACTCTCAAAAAACCCTCACTACTATAA 

721 + + + + + + 780 

AGGATTTTTATAGTTTGTTTTTGTTACCTATTTTGAGAGTTTTTTGGGAGTGATGATATT 

Sthl32I Fnu4HI 
Hinfl Hpyl78III ! Tsell 

Tfil SfaNI I CviRI! Mwol ![ 

I I I 11 ill 

TCAAAGTCAGGTGGAAACTAAAACGATTACGATTCACTTCATTCCCGATdCAAACACAGC 

781 + + + + + + 840 

AGTTTCAGTCCACCTTTGATTTTGCTAATGCTAAGTGAAGTAAGGGCTACGTTTGTGTCG 

Avail Mnll 

ECOO109I Bce83I 

Msel PspSII Bslli 

Bbvll Muni Sau96I BsaJI M I BsmI 

Tthlllll 1 ! Tsp509I Sse8647I Styl [ [ i XmnI 

IN I i I i I 
AGCAAAACTATTTAATCAGGGAAAACTCAATTGGCAAGGACCTCCTTGGGGAGAACGCAT 

TCGTTTTGATAAATTAGTCCCTTTTGAGTTAACCGTTCCTGGAGGAACCCCTCTTGCGTA 

BseSI 

Hpyl78III Tsp509I Ddel Bspl286l 

Smll 1 Mnll 1 Bst4CI ! Bmgl ! 

II i I I ! II 
TCCTCAAGAAACCCTATCCAATTTACAGTCTAAGGGGCACTTACACTCTTTTGATGTCGC 

901 + + + + + + 960 

AGGAGTTCTTTGGGATAGGTTAAATGTCAGATTCCCCGTGAATGTGAGAAAACTACAGCG 
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Figure 2 Cont . 



Mnll 
CviJI 
Nlalll 1 
HphI I 1 
NlalV I I I 

I i I i 



Ddel 
Alul i 
CviJI ! 
Hindlll 1 1 
Mnll I I I 



961 



Apol 
Tsp509I 

I i I M 

AGGAACCTCATGGCTCACCTTCAATATCAATAAATTCCCCCTCAACAATATGAAGCTTAG 

+ + + -f- + + 

TCCTTGGAGTACCGAGTGGAAGTTATAGTTATTTAAGGGGGAGTTGTTATACTTCGAATC 



1020 



BpulOI SfaNI CviJI 

Ddel Ddeli Alul Beef I Haelll 

CviJI I CviJI I I CviJI BsmAI Ddel | 

II I I I I 1 i I 

AGAAGCCTTAGCATCAGCCTTAGATAAGGAAGCTCTTGTCTCAACTATATTCTTAGGCCG 

1021 + + + + + + 1080 

TCTTCGGAATCGTAGTCGGAATCTATTCCTTCGAGAACAGAGTTGATATAAGAATCCGGC 



Dpnl 
Sau3AI I 
BstAPI I i 

CviRI Mwol I I 



Sspl 



Hpyl78III 
Alul iSthl32I 
CviJI ICjel i 



TGCAAAAACTGCCGATCATCTCCTACCTACAAATATTCATAGCTATCCCGAACATCAAAA 

1081 + + + + + + 1140 

ACGTTTTTGACGGCTAGTAGAGGATGGATGTTTATAAGTATCGATAGGGCTTGTAGTTTT 

Alul 

Cjel CviJI 
Alul I Hindlll r 

CviJI I Dral i I 

Bed Hindlll I i Msel ! { I 

I III Mil 

ACAAGAGATGGCACAACGCCAAGCTTACGCTAAAAAACTCTTTAAAGAAGCTTTAGAAGA 

1141 + + 4- + + + 1200 

TGTTCTCTACCGTGTTGCGGTTCGAATGCGATTTTTTGAGTW^TTTCTTCGAAATCTTCT 



TaqI 
Hpyl78III 

Dpnl 
Bglll 
BstYI 
Sau3AI 
TspRI I 
BtsI i I 
MboII I i I 
I i ! I 



Sthl32I 
BscGI I 



Msel 

I t I 

ACTCCAAATCACTGCTAAAGATCTCGAACATCTTAATCTTATCTTTCCCGTTTCCTCGTC 

1201 + + + + + + 1260 

TGAGGTTTAGTGACGATTTCTAGAGCTTGTAGAATTAGAATAGAAAGGGCAAAGGAGCAG 
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Figure 2 Cont . 



Mmel 

Bfal TspRI I 

Mnll Spell Bst4CI | | Mmel 

I II III I 

AGCAAGT TCT T TACTAGT CCAACT TAT ACGAGAACAGTGGAAAGAAAGT T TAGGGT TCGC 

1261 + + + + + + 1320 

TCGTTCAAGAAATGATCAGGTTGAATATGCTCTTGTCACCTTTCTTTCAAATCCCAAGCG 



Apol 
MboII 

Tsp509I Earl 
Hpyl88IX I Eco57I 

BslI I I Sapl MboII Tthlllll 

III II I 

TATCCCTATTGTCGGAAAGGAATTTGCTCTTCTCCTIAGCAGACCTATCTTCAGGGAACTT 

1321 + + + + + + 1380 

ATAGGGATAACAGCCTTTCCTTAAACGAGAAGAGGTTCGTCTGGATAGAAGTCCCTTGAA 



Dpnl 
Sau3AI 

Sfcl Alwl 
Alul I BstAPI 
CviJI I Drdll Mwol | j Dpnl 

Mnll I Bed 1 Fokl j | | Sau3AI { 

II II I I I I II 

CTCTTTAGCTACAGGAGGATGGTTCGCAGACTTTGCTGATCCTATGGCATTTCTAACGAT 

1381 + + -f- + + + 1440 

GAGAAATCGATGTCCTCCTACCAAGCGTCTGAAACGACTAGGATACCGTAAAGATTGCTA 



Cjel ' Apol 

Hpyl78III Mnll i Tsp509I 

Cjel Bed i CviRII | Bfal | 

I 11 III i I 

CTTTGCTTATCCATCAGGAGTTCCTCCTTATGCAATCAACCATAAGGACTTCCTAGAAAT 

1441 + + + + + 1500 

GAAACGAATAGGTAGTCCTCAAGGAGGAATACGTTAGTTGGTATTCCTGAAGGATCTTTA 



Alul 

Dpnl CviJI 
Sau3AI I Cac8I ! 

CjePI I I Tsp509I Hindlll j 

HphI i I 1 Hpyl88IX| CjePI i i 

I I i I II Ml 

TCTACAAAACATAGAACAAGAGCAAGATCACCAAAAACGCTCGGAATTAGTGTCGCAAGC 

1501 + + + + + + 1560 

AGATGTTTTGTATCTTGTTCTCGTTCTAGTGGTTTTTGCGAGCCTTAATCACAGCGTTCG 
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Figure 2 Cont. 

Bfal Dpnl 

Bsal i SauSAI 1 Hgal 

BsmAI i CviJI 1 I Tsp509I 

11 ill i 

TTCTCTTTACCTAGAGACCTTTCATATTATTGAGCCGATCTACCACGACGCATTTCAATT 

1561 + + + + + + 1620 

AAGAGAAATGGATCTCTGGAAAGTATAATAACTCGGCTAGATGGTGCTGCGTAAAGTTTy^ 

Hinfl 
Cjell 
HphI I I Plel 
Bfal i 1 1 BsmAI I MjalV 

I I I I II I 

TGCTATGAATAAAAAACTTTCTAATCTAGGAGTCTCACCAACAGGAGTTGTGGACTTCCG 

1621 + + + + + + 1680 

ACGATACTTATTTTTTGAAAGATTAGATCCTCAGAGTGGTTGTCCTCAACACCTGAAGGC 

BpulOI 

Ode I Mnll Hinfl 

Cjel lTsp509I Msel 1 Hpyl78III Tfil Taqll 

III II I I r 

TTATGCTAAGGAAAATTAGCACCTCTTTTAATCTCGCAAACTTGTCAAGAACTGAATCTT 

1681 + + + + + + 1740 

AATACGATTCCTTTTAATCGTGGAGAA7\ATTAGAGCGTTTGAACAGTTCTTGACTTAGAA 

NlalV NlalV 

Bsrij BanI | Hpyl88IX 

Banll I Bgll | I MboII | Earl 

Bmrl I I 1 Mwol i 1 Mnll i | Sapl 

I i I ! II! ! M ' ! 

ATACTAAACTGGGTGCCTTTGTGGCACCTCGTTTCCTTCTGACTGCTCTTCTCTCTCTA 

1741 + + + + + 1799 

TATGATTTGACCCACGGAAACACCGTGGAGCAAAGGAAGACTGACGAGAAGAGAGAGAT 
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Spe I 336 



Amp pCMV 

BGH pA^ 
pcDNA3.1- 
5500 bp 

pSV40 

Neo 



Bam HI 



Spel/BamHI 



T^mp 

Intron K 

pCA/Myc-His 
6357 bp 

His 

BGHpolyA 

Neo 




Intron A 

Spel/BamHI^ 

Spe 1 249 

pCMV^ Sac II 902 



PstI 1865 
Sail 1875 



EcoRV 1894 
Xbal 1906 

BamHI 1922 
Bgl II 1928 

EcoRV 1805 
Xbal 1819 
■Not I 1822 
BamHI 1834 
Kpnl 1846 
HinDIII 1852 



Not I / BamHI 



+ PGR Product 
Not I — 



BamHI 



Spe I 249 



Sac II 902 




EcoRV 1805 
Xbal 1819 
Not 1 1822 



FIG. 3 

Construction of pCACPNM209 



Bam HI 3595 
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Figure 4: Protective efficacy of DNA immunization with 
pCACPNM209 
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